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TOM TAT

Nghién ctru dugc thyc hién nhim danh gia dic diém cau triac va sy da dang loai cia tang cdy gd cua ring la
rong thuong xanh tai Vudng Quéc gia (VQG) Ba Bé, Bic Kan. Tong s 10 6 tiéu chuin (OTC) dién hinh tam
thoi da duoc thiét 1ap dé do dém céc chi tidu sinh truong va xac dinh tén loai cua tit ca cdy gb (D3 > 6 cm).
Két qua cho thay, mot s6 nhan t6 ciu tric 1am phan nhu mat do (N, dao dong tir 360 - 580 cdy/ha); dudng kinh
binh quan (D, 5 dao ddng tir 14,1 - 26,3 cm); chidu cao binh quéin (Hyy, dao dong tir 10,7 - 16,6 m); tong tiét
dién ngang (G) va tong trir luong (M) dao dong 1an luot tir 9,5 - 27,3 m*/ha va 72,5 - 251,4 m’/ha. Phan bd sb
cay theo cép duong kinh (N/D;3) c6 su khac nhau gitta cac OTC, trong d6 4/10 OTC tuan theo dang ham
khoang cach, 2/10 OTC tuan theo dang ham phan bb giam va 4 OTC con lai khong tuan theo cac dang ham ly
thuyét dugce khao sat. Phan bd sb cay theo cdp chiéu cao (N/Hyy) c¢6 dang mot dinh 1éch trai, véi 8/10 OTC
duoc md phong tot boi ham Weibull. Giita dudng kinh va chidu cao cua ting cdy gb co mdi quan hé chit, véi
hé s6 tuong quan (R, dao dong tir 0,76 - 0,82) theo d6 ham bac 2 & dang logarithm dwgc danh gia l1a dang ham
tot nhat dé biéu dién mdi quan hé nay. Pic diém phan bd khong gian ctia cdy rimg cha yéu theo dang phan b
déu (déi véi trang thai [T, va Ill,3) trong khi d6 trang thai Il lai c6 xu hudng phan bd ngau nhién. Két qua
nghién ciru vé hd so da dang loai cay gd cho thay nhitng OTC thudc trang thai Ill,, c6 tinh da dang loai cay gb
noi tai da dang nhat, nguoc lai khong c6 su khac nhau vé tinh da dang loai cay gé giita cac OTC thudc trang
thai I1l,; va I11,;. Nhitng két qua nghién ctru ndy s& 13 co s& quan trong cho viée lugng gia gia tri cua rimg va
xay dung co ché chinh sach, quan 1y phit hop nhdm bao vé va phat trién bén viing nguén tai nguyén rung.

Tir khoa: Pa dang loai ciy gb, dic diém cAu tric, hd so da dang, phan bé khong gian, rirng 14 rong

thwong xanh.

1. PAT VAN PE

Rung tu nhién cd vai tro cuc ky quan trong
trong viéc phong ho ngudn ngude, bao vé moi
trudng va bao ton tinh da dang sinh hoc (Tran
Ngii Phuong, 1970; Thai Van Trung, 1978).
Tuy nhién, nhimng gia tri nay lai phu thudc rat
16n vao dic diém cau trac, trir lwong ciing nhur
muc d0 da dang sinh hoc cua rung (Bohn va
Huth, 2017). Di voi ring thir sinh di bi tac
dong, 1a d6i twong rumg tu nhién cha yéu ¢
Viét Nam (Tran Ngii Phuong, 1970), dic diém
cau tric va tinh da dang ciia rimg da bi xdo
tron do su tac dong cla cac yéu td con ngudi
cling nhu sy 4nh hudng trong qué trinh dién
thé phuc hoi cta rung. Vi thé, viéc nghién ctiu
dic diém cAu tric va tinh da dang sinh hoc cua
rimg tu nhién khong nhiing giup hiéu biét vé
gia tri cua rung ma con la co s& khoa hoc cho
cac nha khoa hoc, nha hoach dinh chinh sach

cling nhu chu thé quan 1i tham gia vao cong tac

bao vé va quan li ring mot cach bén vimng
(Hoang Vin Tuin va Bui Manh Hung, 2018).
Muc d6 da dang sinh hoc loai cling 1a mot
yéu t6 quan trong, phan anh gia tri bao ton cta
mot h¢ sinh thai ring (Sodhi va Brook, 2009).
bé danh gia muc d¢ da dang sinh hoc cua loai,
mot s chi s6 da dang sinh hoc phd bién
thuong duoc sir dung nhu chi s6 Simpson, chi
s6 phong phu loai Margalef (1958), chi s da
dang sinh hoc loai H” (Shannon — Wiener’s
index, 1963)... Ngoai ra, phuong phap st dung
hd so da dang sinh hoc (diversity profile) dé
danh gia muc do da dang sinh hoc loai cua hé
sinh thai rung dang dugc st dung rong rai
(Aimé va cong sy 2017; Boyle va Boontawee
1995). H) so da dang 1a mot dudng cong biéu
dién mot vai chi sé da dang trén cung mot do
thi don va né bao gém nhing chi s6 da dang
thuong dugce dung nhidu nhu chi sé Shannon-
Wiener, chi s6 Simpson va s loai. Do dé, hd
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so da dang la mt ham phu thudc vao cac tham
s6 don lién tuc ma nhay cam vé6i ca loai ciy
hiém va loai cay phd bién. Hd so da dang dong
vai tro quan trong trong viéc so sanh da dang
loai gitta cac 1am phan boi vi néu hd so da
dang cta cac 14m phan ma khéng cét nhau thi
lam phan ndo c6 dudng cong nim cao hon thi
s& da dang vé loai cay hon. Cao Thi Thu Hién
(2016) da 4p dung phuong phap nay dé danh
gia su thay doi da dang loai cay theo thoi gian
cua h¢ sinh thai ring mua nhiét do6i & khu vuc
mién Trung, Viét Nam. Tuy nhién, viéc ap
dung phuwong phap hd so da dang sinh hoc
trong nghién ctru da dang loai ¢ Viét Nam van
con rat han ché.

Vuon Quéc gia (VQG) Ba Bé - Bic Kan
duogc thanh 1ap nam 1992, véi téng dién tich
10.040 ha, nham muc dich bao vé hé sinh thai
rimg dic dung, phat trién khu du lich sinh thai
va bao ton ngudn gen. Hé sinh thai rimg & day
dugc danh gia 1a rit phong phu véi tinh da
dang sinh hoc cao, c6 nhiéu loai dong, thyc vat
c6 gia tri cho nghién ciru va bao tdn ngudn
gen. Tuy nhién, do sy han ché cua cac cong
trinh nghién ciru vé cu trac rimg va da dang
sinh hoc trong khuc vuc nay ma gia tri cua
rimg van chua dugce danh gia dung véi thuc té
nhitng gi h¢ sinh thai rimg & VQG Ba Bé dang
c6. Cong tac quan 1y, bao vé va phat trién rimg
& day van con gip nhiéu kho khin do thiéu
nhirng co s¢ khoa hoc co ban vé ciu tric ciing
nhu thanh phan loai. Vi viy, nghién ctru niy
duoc thuc hién nham: (1) danh gia mot sb dac
diém ciu trac quan trong cua rimg, bao gom:
cac chi tiéu vé nhan t6 cdu trac, phan bd sb cay
ctia tang cdy gb theo cip kinh va chiéu cao,
dic diém cdu tric theo khong gian cia 1am
phan; va (2) danh gia mac d6 da dang loai cay
gb trong 1am phan rimg & VQG Ba Bé. Két qua
cua nghién ctru nay s€ 1a co sé khoa hoc cho
viéc luong gia gia tri cua ring, dong thoi tao
co s& cho viée dé xuét cac giai phap phu hop
nhiam bao vé va phat trién rimg bén viing.

2. PHUONG PHAP NGHIEN CUU
2.1. Dia ban nghién ctru

Nghién clru nay dugc thuc hién tai Vuon
quéc gia Ba Bé, thudc tinh Bic Kan, véi téng
dién tich vuon 1a 10.048 ha, trai dai tor vi do
22°0612’N — 22°08°14”°N va kinh do tir
105°09°07”°E — 105°12°22”’E. Khu vuc nghién
ctru ¢6 nhi¢t d§ trung binh nam 22°C. Lugng
mua trung binh ndm khoang 1,378 mm/nam.
Muia mua kéo dai tir thang 4 dén thang 10,
91% lugng mua tap trung vao cac thang mua
mua, mua kho kéo dai tir thang 11 dén thang 3
nam sau.

Ba Bé 1a mot trong nhitg Vuon qudc gia cd
tinh da dang sinh hoc cao. Tai day h¢ thuc vat
phong phu bao gdm nhiéu loai rimg va tham
thuc vat. Vuon dugc che phu boi trén 90%
dién tich rung kin thuong xanh.
2.2.Phwong phap thu thép so liéu

S6 liéu nghién ctru dugc thu thap trén 10 6
tiéu chudn (OTC) dién hinh tam thoi & ring 14
rong thuong xanh tai Vuon qudc gia Ba Bé
(Hinh 1) nam 2018.

Mbi OTC c¢6 dién tich 1000 m? (25 m x 40m)
va dugc phan bd trén ba trang thai riung 1a Ila;
(04 OTC), IlI5, (03 OCT) va Illx3 (03 OTC).
Cac OTC phén bd déu trén toan dién tich cia
mdi trang thai rimng duoc chon (Hinh 1).

Trong mdi OTC, tién hanh diéu tra thanh
phan loai cay gd 16n (dudng kinh ngang nguc
D, > 6,0 cm) duoc thong ké theo loai va sip
xép theo chi va ho. Tén loai, chi va ho dugc
xac dinh theo Pham Hoang H$ (1999), Tran
Hop va Nguyén Boi Quynh (2003). Chi tiéu
dudng kinh ngang nguc D, 3 (cm) cia tung cay
dugc xac dinh thong qua do duong kinh ngang
nguc than ciy theo hai chiéu Pong Tay va
Nam Bic bang thudc kep kinh véi do chinh
xac 0,1 cm, chi tiéu chiéu cao vt ngon Hyn
(m) cia ting cdy duoc do dac bing thudc
Blume — Leiss vo1 @0 chinh xac 0,5 m. Toa do
tuong ddi cua cac cdy trong mdi OTC ciing
duoc do dém. Toa do do 1a khoang cach vudng
goc tir gbc mdi cay dén 2 canh cua OTC.

36 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 3 - 2019



Ldam hoc

L = B3 s - .
1B + + + +

Xa Nam Cuong

0 1500 3,000
— ——
Mét

Xa Cao Thuong

_ . XaCaoTri
Y+ + H

-+ + H
Xa Quang Khe

+ %s +_'_' Y & ¢ +

Xa Hoang Tri
} 4

Hinh 1. So @b vi tri cac OTC trong khu vue nghién ctru

2.3. Phuong phap xir Iy s6 liéu
2.3.1. Mt sé chi tiéu vé nhén to cdu tric

Trong méi OTC, cic nhan td cu trac duge
tinh toan bao gdbm: mat do (N), dudng kinh binh
quan (D 13), chiéu cao binh quan (Hyy), téng
tiét dién ngang (G), va trit luong (M).
2.3.2. Xdc dinh mét so quy ludt két ciu lim
phan
a) Phdn bé sé cdy theo cdp dwong kinh va cdp
chiéu cao

Céc phan b thyc nghiém N/D; 5 va N/Hyy
clia cac trang thai rimg dugc mé ta bang cac
mo hinh phan bd 1y thuyét 1a phan bd giam
(dang ham Meyer), phan bd khoang cach va
phan bd Weibull.
b) Quy ludt twong quan gita chiéu cao va
dwong kinh Hyy— D 3

O mbi trang thai rimg do quy luat phan b
cia cic nhan to ciu triic 1a dong nhét, tién
hanh gop 3 OTC thanh 1 OTC 16n dé tim hiéu
tuong quan gitra chiéu cao vat ngon va dudng
kinh ngang nguc.

Nghién ctu tién hanh thir nghiém véi 5

dang phuong trinh (phuong trinh (1) - (5)) dé
biéu dién mbi quan hé giita chiéu cao vat ngon
va duong kinh ngang nguc:

H =a+ b.In(D) (1)
H=a.D? ()
H =a+ b.In(D) + c.[In(D)]? (3)
H = a.[In(D)]? 4)
H=134a.e /P (5)

Phuong trinh nao c6 hé s6 xac dinh 16n
nhét, hé s6 AIC nho nhat va tit ca cac tham s
déu ton tai s& duoc lya chon dé mo ta mbi quan
hé nay.

2.3.3. Phan tich phén bé khong gian ciia cdc
lodi trén mdt dit
a) Ham khodng cdch gan nhit G

Ham khoang cach gan nhit duoc Baddeley
(2008) viét ¢ dang phuong trinh nhu sau
(Baddeley, 2008):

2
G, (r)=1—exp-An~) (6)
Trong d6: 2 1a tham sd cuong do, r Ia
khoang céch.

Kiém dinh G duoc tinh toan, va so sanh véi
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G cta phan bd poisson, néu G(r) tinh toan 16n
hon Gpm

Nguoc lai, néu G(r) tinh todn nhé hon G, (r),

thi phan bd 14 phan bd déu (Baddeley, 2008;
Hung B.M va cong su 2017).
b) Ham twong quan cap

Ham tuong quan cap s€ tinh toan cac
khoang cach giita hai diém bat ky. Ham nay
dugc st dung dé phan tich dic diém phan b
khong gian va mdi quan hé khong gian giira
cac loai wu thé. Ham tuong quan cdp c6 dang
nhu sau:

(), thi phan b c6 dang phan bd cum.

K (r)
2mr

Néu gia tri g(r) bang 1 thi phan bd 1a ngiu
nhién hodc quan h¢ loai la doc lap & khoang
cach d6. Phan bd s& 13 phan bd cum (hodc quan
hé loai 1a hd trg) néu g(r) 16n hon 1. Nguoc lai,
phan bd s& 1a phan b déu (hodc quan hé loai 14
dbi khang) néu g(r) nho hon 1 (Hung B.M va
cong su, 2017; Illian va cong su, 2008).
¢) Ham twong quan co nhan

Ham tuong quan c6 nhan (kym(r)) 12 cong
cu dugc su dung dé kiém tra phan bd khong
gian cua cac ddi tuong trén mat dét, co tinh
dén cac thong tin cac gan véi ting dbi tuong
diém. Trong nghién ctru nay, ddu nhin s& la
duong kinh cdy. No6i cach khac, ham tuong
quan v6i nhin dudng kinh, s& cho chung ta biét
cac cac cay co cung cd kinh s€ co loai hinh
phan bé nhu thé nao trén dit rimg (Illian va
cong su, 2008). Néu ham twong quan c6 nhan

g(r)= for r>0 (7)

16n hon 1 thi cac cdy c6 twong quan thuan (hd
trg nhau), bang 1 1a khéng c6 twong quan va
nho hon 1 1a céc cay co tuong quan nghich (bai
trr nhau) (Hung B.M va cong su, 2017).
2.3.4. Pa dang lodi cdy gé theo hé so da
dang

Pa dang loai cAy gb cuia céc trang thai riung
trong nghién ctru nay duoc phan tich theo hd
so da dang. Hd so da dang duoc dung dé danh
gid mirc d6 da dang loai cy gb d6i voi 3 trang
thai rimg. Hai kiéu ho so da dang duoc dung 1a
kiéu phan déi (8) va kiéu xép hang (9) (theo
Gove, Patil, Swilden va Taillie (1994).

- Kiéu phan doi:
Ag = - l_"?mz I_Z:‘—l”?“,g) -1

? Z-; A A T ®

Trong d6, khi # = -1, A_; 1a sb loai, khi f =
0, Ao 1a chi s Shannon-Wiener va khi p=1,
A 1a chi s6 Simpson.

- Kiéu xép hang:

T; =Zf=j+17rf voij=1,....,s-1 9)

Trong d6: Ty, =0 and 7y = 1. Néu cac hd so
da dang T; khong giao nhau thi trang thai rimg
nao ¢6 hd so T; nam trén sé da dang hon, néu
cac hod so da dang T; ma giao nhau thi khong
co trang thai rung nao da dang hon.

Toan bd sb lidu duoc xir 1y trén phan
mém SPSS 20.0 va R package.

Tat ca cac gia thuyét duoc kiém tra voi
murc y nghia 1a 0,05.
3. KET QUA VA THAO LUAN
3.1. Mot s6 chi tiéu vé nhin tb ciu tric

Bang 1. Puong kinh, mit d, tiét dién ngang va trit lrong gd ciia ba trang rimg

OTC N (cay/ha) D, 3 (cm) Hyy (m) G (m’/ha) M (m’/ha) Trang thai
1 370 254 16,6 24,9 251,4 a3
2 360 22,1 15,1 22,6 230,9 a3
3 440 26,3 14,5 27,3 221,8 a3
4 400 21,0 12,9 16,1 121,9 11V
5 470 20,4 12,8 17,7 132,8 11V
6 430 22,5 13,3 19,5 147,0 Ay
7 360 17,2 12,8 9,5 72,5 4,
8 580 14,1 10,7 12,0 90,8 4,
9 480 17,5 12,0 12,9 91,5 4,
10 530 17,6 11,8 13,8 89,5 4,
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Mot s chi tiéu vé nhén t6 cau trac 1a dudng
kinh ngang nguc trung binh (D, 3), chiéu cao
vat ngon trung binh (Hyy), mat do, tong tiét
dién ngang (G) va trir luong gb (M) cta quan
thu trén 10 OTC duoc tong hop trong bang 1.

Mait d6 quan thu dao dong trong khoang tir
360 cay/ha dén 580 cay/ha. Puong kinh trung
binh cua trang thai rung I3 16n hon so voi
hai trang thai Il va Ill;, chi tiéu nay dao
dong tir 14,1 cm dén 26,3 cm (Bang 1). Tuong
tr, chiéu cao, tong tiét dién ngang va trit lugng
quan thu ciing khac nhau rd rét giita 3 trang

thai rimg. Chiéu cao trung binh, tong tiét dién
ngang va trit luong quin thy cua trang thai
rimg 1115, 12 nho nhét, 16n nhit 1a trang thai
[I1x3 (Bang 1).

3.2. Ciu triic quan thu ciia ba trang thai rimg
3.2.1. Phin bé sé cdy theo cip dwong kinh
(ND1y ‘

Phan bo N/D; 3 dugc mo phong bang phan
b6 giam dang ham Meyer, phian bd khoang
cach va phan bé Weibull, két qua duoc thé
hién trong bang 2.

Bang 2. Két qua mé phong phan bé N/D, 5 ciia 3 trang thai rirng theo phan bd 1y thuyét

Cac tham so

Trang thaii  OTC . 5 y 7 Pamm  Los(k)  Kétluan

1 31,63 0,08 2,27 3,84 Hy'
2 0,276 0,506 12,61 3,84 Hy

Iy,
3 68,93 0,19 3,81 3,84 Hy'
4 0,49 0,28 1,51 3,84 H,"
1 0,61 0,15 0,60 3,84 Hy'

I 2 0,62 0,21 1,93 3,84 Hy'
3 0,66 0,07 4,32 3,84 Hy
1 0,79 0,08 1,69 3,84 Hy'

I 53 2 0,77 0,17 3,65 3,84 Hy
3 1,70 0,01 9,04 5,99 Hy

Bang 2 cho thiy 6/10 OTC c6 gia tri %%
nho hon gia trj y%os(k), va trong sé 6 OTC co
phan bd 1y thuyét mo phong tdt cho thuc
nghiém N/D thi phan bd khoang cich mé
phong tot cho téi 4 OTC, phan bd giam dang
ham Meyer m6 phong t6t cho 2 OTC con lai.
Riéng OTC 2 cua trang théi Ill4;, OTC 3 cua
trang thai I1Ix, va OTC 2, 3 cua trang thai I1lx3
thi ca 3 ham 1y thuyét trén déu khong mod
phong tét cho quy ludt phan bd N/D. Diéu nay
c6 thé giai thich boi sb cdy phan bd ¢ cac cip
khong lién tuc trong cac OTC nay (vi du nhu
tir ¢& duong kinh 36 cm dén 52 cm ¢ OTC 2
cua trang thai Ill5; khong c6 cdy nao hay &
OTC 2 cua trang thai II143 thi & cac c¢d kinh 36
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cm, 48 cm, va tir 56 cm dén 72 cm ciing khong
c¢6 cay nao). Noi chung, ¢ cac OTC thi phan bd
N/D déu tudn theo quy ludt sé cdy giam theo
cap kinh va c6 gia tri 16n nhét tai ¢& kinh tht
nhit (8 cm) hodc thtr hai (12 cm).

3.2.2. Phin bé sé cdy theo cdp chiéu cao
(N/Hyn) ’ ‘

Két qua mo phong phan bdé N/H bang phan
b Weibull duoc tong hop trong bang 3.

S liéu & bang 3 cho thdy phan bé N/H cua
8/10 OTC phu hop v6i phan bd Weibull (i, <
x205(k)). Phan bé N/H ciia 10/10 OTC 1a phan
b6 mot dinh 1éch trai (o < 3). S cay tap trung
chu yéu & cip chiéu cao tir 11 m dén 13 m.
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Bang 3. Két qua mé phéng phian b6 N/Hyy ciia 3 trang thai rirng theo phan bé Weibull

Cic tham sb

Trang thii  OTC o . L  YLos(k)  Kétluan

1 1,7 0,06 0,65 5,99 H,"
2 1,2 0,16 2,67 7,81 H,"

14, N
3 1,7 0,08 1,29 5,99 H,
4 2,8 0,01 5,00 5,99 H,"
1 1,6 0,07 11,48 11,07 Hy

M1, 2 2,0 0,04 3,16 5,99 H,"
3 2,2 0,02 10,38 7,81 Hy
1 1,8 0,02 4,07 7,81 Ho"

145 2 1,5 0,04 4,97 5,99 H,"
3 1,8 0,03 0,80 7,81 Ho"

3.2.3. Quy ludt twong quan giita chiéu cao va
dwong kinh Hyy — D; 3
Két qua thir nghiém 5 dang phuong trinh dé

biéu dién méi twong quan giita chiéu cao vut
ngon voi dudng kinh than cdy duoc tong hop
trong bang 4.

Bang 4. Két qua thir nghiém mdi twong quan H,,, — Dy ;
cho 3 trang thai rirng theo 5 dang phuong trinh

Trang thai Phwong trinh a b c R’ AIC
1 -8,21 7,27 0,765 691,72
2 2,35 0,58 0,775 683,35
A 3 5,02 -2,22 1,68 0,777 683,73
4 2,09 1,70 0,775 683,93
5 1,22 0,27 0,760 696,54
1 -8,57 7,20 0,773 450,47
2 2,55 0,54 0,808 428,92
[Tz 3 30,67 -18,33 4,10 0,817 424,11
4 2,04 1,68 0,788 441,62
5 1,29 0,259 0,822 418,98
1 -1,77 7,57 0,747 548,47
2 3,21 0,49 0,776 534,30
as 3 16,88 -8,96 2,68 0,780 534,08
4 2,59 1,58 0,762 541,35
5 1,63 0,24 0,773 535,72

Tir bang 4 cho thiy hé sé xac dinh R? dao
dong tir 0,760 dén 0,822. Piéu d6 chimg t6 ca 5
dang phuong trinh déu mé ta t6t quan hé Hyy -
D;3. Vi trang thai Ills; va Illx3, phuong trinh
(3) c6 hé sb xac dinh cao nhat, hé s AIC nho
nhét. Vi trang thai Il thi phuong trinh (5) ¢6
hé sb xac dinh va hé sb AIC nho nhét, tuy nhién
cac gia tri nay khong chénh 1éch nhiéu voi
phuong trinh (3). Vi vay, dang phuong trinh (3)

40

duoc chon dé mo ta quan h¢ Hyx - D; 3. Phuong
trinh cu thé nhu sau:

Trang thai Illa;: H =5,02 —2,22.In(D) +
1,68. [In(D)]?

Trang thai Illx,: H = 30,67 — 18,33.In(D) +
4,10.[In(D)]?

Trang thai Illx3: H = 16,88 — 8,96.In(D) +
2,68.[In(D)]?
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3.3. Phan b6 khong gian ciia cic loai trén
mit dat
3.3.1. Mzt dj va phin bé ciy rimg trén
mat dat

Toa dd vi tri clia cac cAy & mdi trang thai

dugc st dung dé phan tich theo phuong phéap
lap cho 3 OTC ¢ trang thai IITA2 va IIA3,
riéng trang thai IIIA1 dugc lap 4 OTC. Vi vay,
két qua phan bd cdy theo dudng kinh ¢ mdi
trang thai duoc thé hién trong hinh 2.

Mot diém dé nhan thay tir két qua trén 1a
mat d6 cay ring & trang thai II1,5 1a thip hon
so voi trang thai [, va Ill,;. biéu nay tuong
ty nhu cac nghién clru vé hién tuong tia thua
ty nhién cia Lé Sau (1996), Hung B.M va
cong su (2018). Khi rimg cang 6n dinh thi s6
lugng cay s& cang giam. Két qua kiém tra loai
hinh phan bd cay rimg trén mit dat dugc thé
hién dugc thé hién trong phan tiép theo.

b. 115,
Hinh 2. Phan bé cAy rirng trén mit dit

3.3.2. Pic diém phin bé khong gian cdy rirng
a) Két qua kiém dinh bang ham khodng cdch
gan nhit va ham héi quy cdp

Két qua kiém dinh va phan tich loai hinh
phan bd khong gian cia cdy rimg theo khoang
cach bang ham khoang cich gan nhat (G) va
ham héi quy cip (pcf) dugc thé hién trong hinh
3 va hinh 4.

# imtres

b. I1\,

Hinh 3. Két qua phan tich bing ham G

H

pot < | Pcf &

£ (metres)

b. Il

Hinh 4. Két qua phan tich b?mg ham héi qui ciip (pef)
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Tir két qua trén cho thiy rang trong ba trang
thai rung thi trang thai a3 va I, c6 xu
huéng phan b déu hon, nguoc lai trang thai
IIIo; c¢6 xu hudng ngau nhién cao hon. Véi
trang thai rimg Illx3 c6 dic diém phan bd
tuong ddi phuc tap, nhung thién vé phan b
diéu, dic biét & céc khoang cach nhé hon 2,5
m va tir 3,5 m dén 5 m. V6i trang thai Ill,,,
ddc diém phan bd d& phirc tap hon, cac loai co
phan bb cum trong khoang céc tir 0 dén 2 m. O
cac khoang cach 16mn hon, céc loai c6 xu hudng
phan bd ngiu nhién. Véi trang thai III,;, cac
loai c6 phan bd ngiu nhién rd nét véi moi
khoang cach tur 0 dén 6 m, trir mot sd khoang
nho xung quanh 1,3 m va 2 m. Diéu nay cé thé
ching minh rang rimg s, ¢6 qua trinh tai
sinh chua hoan toan budc vao giai doan thanh
thuc (Hung B.M va cOng sy, 2018). Nguoc lai,
v6i trang thai riung ty nhién trung binh va giau,

rung di vao on dinh, mat d6 16n hon, sb luong
cay gb lén ciing gia tang, do vay su canh tranh
gitta cac loai dién ra khdc liét hon. Piéu nay da
day cac ca thé c6 cung nhu cau dinh dudng ra
xa nhau hon. Va hé qua 1a mang hinh phan bd
cac loai co xu huéng dich chuyén thanh dang
phan bd déu (Akindele va cong sy, 2011; Leé
Sau, 1996; Hung B.M va cong su, 2018).
b) Két qua kiém tra phén bo khong gian cip
kinh trén mdt dit

Puong kinh cdy rung cdé anh hudng mat
thiét t6i trir lwong gb va do day cua 1am phan.
DPong thoi cac cdy gd 16n, cdy me co phan bd
ngiu nhién hodc rai déu trén tong thé s& 1a mot
diéu kién tot dé qua trinh phuc hdi rimg duoc
dién ra thuét loi hon. Két qua phén tich phan
bd cac cap kinh trén mit dat cho 3 trang thai
duoc thé hién trong hinh 5.

s

b. 111,

rimetres

c. III Al

Hinh 5. Két qua phin bd cac cAp kinh trén mit dat

Tir cac biéu d6 trén cho thiy rang, dbi véi
trang thai rung Ill,; va Illa, thi céc cay cé
cung cip kinh s& phan bd ngiu nhién hon va
dd phure tap hon trang thai Ill,3. V6i hai trang
thai nay, cac cdp kinh déu co phan bd ngau
nhién & moi khoang cach, trir mot khoang nho
hon 1 m, cac cdp kinh c6 xu thé phan bd déu
hon. Day 1a két qua cla qua trinh canh tranh
dinh dudng gilta cac cay rung va qud trinh
phat tan hat gibng cua cdy me, sau mot
khoang thoi gian 6n dinh, cac cay con va cung
cap kinh s& phan bd ngiu nhién hon trén bé
mat dat rimg. Nguoc lai, phan bd cac cap kinh
trén mat dat & trang thai Illx3 phuc tap hon,
n6 c6 xu thé phan bd cum trong khoang nho
hon 1 m, sau d6 phan bé déu t6i khoang 2,5 m

sau d6 1a phan bd ngiu nhién. Boi 18 day la
trang thai rimg gia nhat, tir d6 qua trinh canh
tranh va dién thé gitta cac loai dién ra phirc
tap hon va kho dy doan hon (Akindele va
cong su, 2011; Wagner, 2016).
3.4. Ho so da dang loai ciy gb

Hb so da dang AP cua trang thai rimg I1l4,
va trang thai ring 1153 giao nhau tai gid tri p =
1,4 (Hinh 6). Diéu nay giai thich tai sao chi s6
da dang Simpson cua trang thai rung I3 16n
hon trang thai rung Ills;, con hai chi sd da
dang 13 Shannon-Wiener va sb loai lai nho
hon. Trang thai Ill4; c6 sb loai cao nhét, trong
khi do6 trang thai I1lx; c6 hai chi $& Shannon-
Wiener va Simpson cao nhat trong ba trang
thai rung.
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Ap

55 -

S6 loai Shannon-Wiener Simpson

50 -
45 -
40 -
35 -

bt 1172V
30 ~
I1A2
25 ~
e |[|A3
20 ~

15 ~

10 A

[— p

-1 -0.7 -0.4 -0.1 0.2 0.5 0.8 1 1.4

Hinh 6. Ho so da dang AP ciia ba trang thai rirng

Hb so da dang T; cua trang thai rung s,
nam trén ho so da dang T; cua trang thai rung
Il tir gia tri j bang 1 téi 31 (Hinh 7), tir gia
tri j tu 32 tré di, hd so da dang T; cua trang thai
rimg I1l,, nam dudi hd so da dang cua trang
thai rimg I11,;. Tuy nhién, h so da dang T; cua
trang thai rimg IIlx; lai khong cit hd so da
dang cua trang tha rung ;. HO so da dang

cta trang thai ring I1l,; cat hd so da dang cia
trang thai ring 1113 tai gia tri j bang 2, sau d6
dao dong bén trén hodc bén dudi hd so da dang
cua trang thai rung Ilx3. Do do, vé da dang
loai cay gb ndi tai, trang thai riung Ill,, 1a da
dang nhat, gitta hai trang thai ring III,; va
M43 thi khong c6 trang thai nao da dang hon.

1 _
Tj
0.8 -
0.6 -
N
A2
0.4 1 —IIA3
0.2
\
O T T T T T T T T T 1
1 6 11 16 21 26 31 36 41 46 51

Hinh 7. H6 so da dang T; ciia ba trang thai rirng
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Két qua nghién ctru nay gidng voi két qua
nghién ctru cia Cao Thi Thu Hién va cong su
(2018) cho rung tu nhién trang thai Il tai
huyén An Lao, tinh Binh Dinh. Trang thai rung
IlI4; bi tac dong, cu truc ring pha v, nhd co
khoanh nuéi rimg dang bat ddu dugc phuc hoi
nén nhitng lodi cdy tién phong wa sang chiém
ty 1& twong d6i 1on. Trang thai 1114, v6i nhiing
loai cay tién phong wa sang c6 gia trinh kinh té
dang chiém ty 1€ 16n, bén canh do6 cac loai chiu
bong ciing bat ddu phat trién tham gia vao
nhom cdy gb nhung thuong ting dudi so véi
nhitng cdy tién phong (¢ trang thai nay it nhat
c6 2 tAng tan tré 1én). Trang thai 11,3 dd co
thoi gian phuc hdi, quan thu twong ddi khép
kin, cac loai cay tién phong ua sang it c6 gia tri
kinh t& va ¥ nghia sinh thai giam nhiéu so voi
trang thai I1I,. O trang thai 111, [IIx3 sau qua
trinh chon loc tu nhién dién ra, cac loai cay wa
sang dan bj thay thé bang cac loai cdy chiu
bong vi thé ma sy da dang loai giam di. Do do,
két qua trong nghién ctru nay cho thiy trang
thai Illx, da dang vé loai cdy nhat, giira hai
trang thai 1a Il14; va Ill,3 lai khong co6 su khéc
nhau vé da dang loai ciy gd.

4. KET LUAN

Ba trang thai rung dugc nghién ctu trong
bai bao nay bao gom Il4;, I, va I3, Mat
d6 quin thu dao dong trong khoang tir 360
cdy/ha dén 580 cay/ha. Puong kinh trung binh
dao dong tir 14,1 cm dén 26,3 cm. Chiéu cao
binh quan dao dong tur 10,7 dén 16,6 m, téng
tiét dién ngang (G) va tong trir luong (M) dao
dong 1an luot 1a 9,5 - 27,3 m*/ha va 72,5 -
251,4 m*/ha.

Vé phan bd sb cay theo ¢& duong kinh,
phan bd khoang cach mo phong tét cho 4/10
OTC, phan bd giam dang ham Meyer md
phong tot cho 2/10 OTC, cac phan b 1y thuyét
duoc lya chon chua mo phdong tdt cho 4 OTC
con lai, didu nay co thé giai thich boi sd cay
phan b & cac cap khong lién tuc trong cac
OTC nay.

Phéan bd sb cay theo c& chiéu cao N/H cua
8/10 OTC phu hop v6i phan b Weibull.

Phuong trinh bac 2 ¢ dang logarithm duogc

chon dé mé ta mbi quan hé giita chiéu cao va
duong kinh ngang nguc cho ca ba trang thai
rimg. Phuong trinh cu thé nhu sau:

Trang thai Ill4;: H =5,02 —2,22.In(D) +
1,68. [In(D)]?

Trang thai Illx,: H = 30,67 — 18,33.In(D) +
4,10.[In(D)]?

Trang thai Illa3: H = 16,88 — 8,96.In(D) +
2,68.[In(D)]?

Vé phan b khong gian cta cy rimg, trang
thai I3 va I1x, c6 xu hudng phan bd déu hon,
nguoc lai trang thai IlIx; c6 xu hudng ngiu
nhién cao hon. Véi trang thai riung Il,; va I,
thi cac cdy co cung cip kinh s& phan bd ngau
nhién hon va do phtrc tap hon trang thai I113.

Vé da dang loai cAy gb noi tai, trang thai
rimg 14, 13 da dang nhét, giita hai trang thai
rung Ils; va Illa3 thi khong co6 trang thai nao
da dang hon.
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FOREST STRUCTURE CHARACTERISTICS AND DIVERSITY OF
WOODY SPECIES OF EVERGREEN BROADLEAF FOREST
IN BA BE NATIONAL PARK

Cao Thi Thu Hien', Nguyen Dang Cuongz, Bui Manh Hungl, Nguyen Van Bich®

"Vietnam National University of Forestry

’Thai Nguyen University of Agriculture and Forestry

Vietnamese Academy of Forest Sciences

SUMMARY

The research was conducted to evaluate the structural characteristics and tree species diversity of evergreen
broadleaf forest in Ba Be National Park, Bac Kan, Vietnam. A total of 10 representative temporary plots was
established to measure growth parameters and identify species names of all trees with a diameter at breast
height - D;3 > 6 cm. The results showed that average density across plots ranged from 360 - 580 trees/ha;
average D 3, tree height (Hvn), total basal area (G) and total volume (V) ranged from 14.1 - 26.3 cm, 10.7 -
16.6 m, 9.5 - 27.3 m%ha and 72.5 - 251.4 m3/ha, respectively. N/D; 5 distribution patterns were not similar
across the plots with 4 out of 10 plots following an inverted J shape pattern, 2 out of 10 plots following Meyer
distribution. N/Hvn distribution was all skewed to the left of the graph with 8 out of 10 plots follow the
Weibull distribution. There was a close relationship between height and diameter with a correlation coefficient
R’ ranged from 0.76 - 0.82 of which the quadratic function in the form of the logarithm was identified as the
best function to describe this relationship. Spatial distribution patterns of woody plants were mainly in the form
of regular distribution (for plots of the forest states III,, and IIl,3) and random (for plots of the forest state
I14;). Regarding the diversity profile of woody species, the most intrinsic diversity was found in forest state
115, while no difference was found between the forest state I1I,; and III,;. The outcomes of this study not only
will enhance evaluating the value of the natural forest ecosystem, but also will be useful for developing
management strategies for the sustainability of the forest resources.

Keywords: Diversity of overstory trees, diversity profile, evergreen broadleaf forest, forest structure

characteristics, spatial distribution.
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